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(57) Abstract 

A smoke control system for ships with at least two sec- 
tions (22, 23), isolated from each other by bulkheads and decks. 
The system includes at least one fan unit (17; 18), air distribu- 
tors (20, 21) for supply of fresh-air respective evacuation of con- 
sumed air from said sections, ducts (24) that connect the fan un- 
it and the air distributors with each other and at least one fire 
detector (13) arranged in each section. A release of state of alert 
via a supervision unit (10) selectively generates a forced flue gas 
extraction from one or several sections in the ship and increases 
selectively the atmospheric pressure in other sections. The 
smoke control system includes extra, normally inactive exhaust- 
ing points (25) for flue gas, ananged individually or in groups 
within each section which are selectively possible to activate via 
the supervision unit (10). The ordinary air conditioning system's 
flow and pressure in the exhaust air duct are reversed by detec- 
tion of a state of fire. Flow and pressure in the intake air duct 
are kept at such levels so that spreading of smoke through them 
is prevented, from one accommodation to another. 
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SMOKE CONTROL SYSTEM FOR SHIPS 


TECHNICAL AREA 

5 The present invention refers to a smoke control system for 
ships with at least two, by bulkheads ^nd decks, from each 
other isolated sections, which system includes at least one fan 
unit, air distributors for supply of fresh-air respective 
evacuation of consumed air from said sections, ducts that 
10 connect the fan unit and the distributors with each other and 
at least one fire detector arranged in each section. The 
invention also includes a procedure for fire- fighting on board 
ships • 

15 BACKGROUND OF THE INVENTION 

A fire on board a passenger ship often causes that many people 
are exposed to mortal danger. Unless the seat of fire can be 
fought immediately in a successful way, large quantities of 
poisonous and hot smoke will be produced. Evacuation of 

20 passenger must take place very quick and effective, so that 
they will not be injured by the smoke. 

On board a passenger ship, 158 people were killed in 1989 in 
a fire. Almost all these people were killed due to inhalation 
25 of hot, toxic gas. This gas makes it difficult to find 
evacuation ways and also makes the attempts to reach and fight 
the seat of fire more difficult. 

The progress in the area of fire safety on board ships move in 
30 direction of making the sprinkler systems more effective, so 
that these better manage to fight a fire. 

However, fires occur that are the works of incendiaries on 
board passenger ships. In such cases there is a risk that the 
35 sprinkler nozzles near the fire are sabotaged. If the fire is 
produced by means of an inflammable liquid, the sprinkler 
system's capacity to put out the fire is also reduced. 
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THE TECHNICAL PROBLEM 

The purpose of the present invention is to provide a control 
system that actively can prevent the spreading of combustion 
gases in ships. 

5 

THE SOLUTION 

For this purpose the device according to the invention is 
characterized by means for selective generation of a forced 
flue gas extraction from one or several sections in the ship, 

10 and means for an selective increase of the atmospheric pressure 
in other sections. The procedure according to the invention is 
characterized in that the ordinary air conditioning system's 
flow and pressure in exhaust air ducts are reversed by 
detection of a state of fire, and that flow and pressure in the 

15 intake air ducts are kept at such levels so that spreading of 
smoke through them, from one accommodation to another, is 
prevented . 

DESCRIPTION OF THE DRAWINGS 
20 The invention will be described hereinafter with reference to 
an embodiment that is shown in the enclosed drawings, wherein 

Fig. 1 shows schematically, in block form, a smoke 

control system according to the invention, 
25 Fig. 2 and 3 show schematically a passenger ship's dividing 

into different smoke protection zones and the 
use of the control system at two different 
state of fire, and 
Fig. 4 shows in perspective a section through a 

30 passenger ship with a smoke control system 

according to the invention. 

DESCRIPTION OF EMBODIMENT 

Fig. 1 shows the systems that are parts of a smoke control 
35 system according to the invention, that are supervised by an 
control unit, by means of a display 10 or control panel 
located, e.g. at the captain's bridge. 


wo 94/10031 


PCr/SE93/00920 


The sub-systems are divided into two main groups 11, 12, of 
which the first-mentioned may comprise fire detectors 13, 
sprinkler systems/alarm sirens 14, fireproof doors 15 and smoke 
hatches 16, which different sub-systems are normally used for 
5 detection of presence of fire and to minimize the damages from 
a fire. The other group may include flue gas resistant high- 
capacity fans 17> air conditioning units 18, mechanical 
ventilation 19, fire- and f luorohalocarbon resin ( "Halon" ) 
dampers 20 and remote-controlled ventilation distributors 21 
10 for supply of fresh-air respective evacuation of consumed air. 

The air conditioning units are connected to the ventilation 
distributors 20, 21 via separate ducts for intake- and exhaust 
air. 

15 

In its most simple form the smoke control system may include 
the supervision unit 10, the fire detectors 13, the air 
conditioning units 18 and the air distributors 20, 21. Thereby 
the air conditioning units must be provided with protective 

20 agents, so that they can resist the hot flue gases during the 
duration of the fire. These protective agents can for instance 
include means for injection of a refrigerant, e.g. water or 
intake of cold air for cooling through air flushing. Besides, 
heat resistant isolated cables should be used for feeding of 

25 electric current and for signal cables. 

In case of fire, this smoke control system is controlled (see 
Fig. 2 and 3) in such a way that the air conditioning units is 
made to draw air out from the fire protection zone in which the 

30 presence of fire has been detected, in Fig. 2 it is in the 
engine room 22 of the ship, so that a negative pressure arises 
in this fire protection zone. At the same time the ventilation 
system in the remaining parts of the ship is short-circuited, 
so that intake air is supplied both via the intake air duct and 

35 the exhaust air duct . Hereby a positive pressure arises in the 
remaining parts of the ship and the smoke is prevented from 
being transmitted further from the zone on fire via the 
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ventilation system to the remaining parts of the passenger 
ship. 

Fig. 3 illustrates how a continuous fire in a cabin in another 
5 part of the ship, e.g. cabin 23, influences the operation 
control of the ventilation system. 

The invention is shown in its most advantageous form with 
reference to Fig. 4. In this embodiment of the invention the 

10 ship has been provided with separate duct systems 24 for 
evacuation of flue gases. These ducts reach from the damper 
provided air distributor 25 up to the special high-speed fans 
26, encased against heat, for forced extraction of hot flue 
gases. The ducts 24 extends in the main parallel with the air 

15 conditioning units' 18 intake air- and exhaust air ducts 27a 
respective 27b, via the next to the stairwell 28 provided 
vertical trunks 29 to each cabin deck, and to the endings of 
the passages 30 that connects two nearby stairwells 
horizontally. 

20 

In case of fire this smoke control system is controlled so that 
the ventilation system is short-circuited, so that intake air 
is supplied both through the intake air duct 27a and the 
exhaust air duct 27b to other parts of the ship, i.e. also 
25 specially to the zone on fire. At the same time, a negative 
pressure is generated only in this section by means of the 
high-speed fans 26. 

The ducts 24 can also partly be formed of the vertical trunks 
30 29, which simplifies the draw of ducts. 

To prevent introduction of smoke from the zone on fire into 
the stairwell, the stairwell 28 is at the same time put under 
positive pressure by the ventilation system. 

35 

Through use of the invention in passenger ships, will it be 
possible to use the fireproof doors for evacuation of people 
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and for fire fighting, i.e. the fireproof doors do not need to 
be locked. 

The invention is not limited to the above described 
5 embodiments, instead more variants are conceivable within the 
scoop of the following claims. 
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CLAIMS 

1. Smoke control system for ships with at least two, by 
5 bulkheads and decks, from each other Isolated sections (22, 

23), which system includes at least one fan unit (17; 18), air 
distributors (20, 21) for supply of fresh-air respective 
evacuation of consumed air from said sections, ducts (24) that 
connect the fan unit and the air distributors with each other 

10 and at least one fire detector (13) arranged In each section, 
that by release of state of alert via a supervision unit (10) 
selectively generates a forced flue gas extraction from one or 
several sections in the ship and selectively Increases the 
atmospheric pressure in other sections, 

15 characterized in, 

that the smoke control system includes additional, normally 
inactive evacuation points (25) for flue gas, arranged 
individual or in groups within each section and selectively 
possible to activate via the supervision unit (10). 

20 

2. Control system according to claim 1, 
characterized in, 

that the fan unit (17; 18) includes means for injection of a 
refrigerant on the fan's intake side. 

25 

3. Control system according to claim 1 or 2, 
characterized in, 

that the supervision unit (10) communicates with at least one 
flue gas resistant high-capacity fan (17), with mechanical 
30 ventilation (18, 19) and with controllable air distributors 
(20, 21). 

4. Control system according to any of claims 1-3, 
characterize din, 

35 that the supervision unit (10) communicates with in the ship 
arranged fire detectors ( 13 ) , sprinkler system ( 14 ) , alarm 
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sirens, releasable fireproof doors (15) and smoke hatches (16), 

5. Procedure for fire-fighting on board ships with at least 
two, by bulkheads and decks, from each other isolated sections 

5 (22, 23), which ship is provided with a ventilation system 
comprising at least one fan unit (17, 18) and air distributors 
(20, 21), which normally are used for supply of fresh-air 
respective evacuation of consumed air from said sections, and 
ducts (24, 27) that connect the fan unit and the air 

10 distributors with each other, whereby the atmospheric pressure 
is partly reduced through forced flue gas extraction from the 
section(s) where the fire has got a grip, and partly is 
increased in at least the nearest surrounding sections, 
characterized in, 

15 that the ordinary air conditioning system's flow and pressure 
in the exhaust air duct (27b) is reversed by detection of a 
fire, and that flow and pressure in the intake air duct (27a) 
are kept at such levels so that spreading of smoke through 
them is prevented, from one accommodation to another* 

20 

6. Procedure according to claim 5, 
characterized in, 

that normally inactive exhausting points (25), possible to 
select individually or in groups, is activated for forcing 
25 extraction of flue gases from the section(s) the fire has got 
a grip of. 


wo 94/10031 


PCr/SE93/00920 


1/3 



wo 94/10031 


PCT/SE93/00920 


2/3 




wo 94/10031 PCr/SE93/00920 

3/3 


m 
csj 


o 
m 


internatioIIKl search report 


IhSRiationat application No. 
PCT/SE 93/00920 


A. CLASSiFICATION OF SUBJECT MATTER 


IPCS: B63J 2/02, A62C 3/10, F24F 11/00 

/According lo international Patent Classificauon (IPC) or to bolt 


(IPC) or to both national dagsification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classiftcaiion symbols) 

IPCS: B63J, A62C, F24F 


Documentation searched other than minimum documenution to the extent that such documents are included in the fields searched 

SE^DK^FIyNO classes as above 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


DIALOG:WPI. ORBIT :USPM 


C DOCUMENTS CONSIDERED TO BE RELEVANT 


Category" 


Citation of documenu with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


GB. A, 2193890 (GEORGE ALFRED FORBES), 
24 February 1988 (24.02.88) 


US, A, 4068568 (MOSS), 17 January 1978 (17.01.78) 


US, A, 4765231 (AMIELLO), 23 August 1988 
(23.08.88) 


US, A, 4944216 (WILMOT R. MCCUTCHEN), 31 July 1990 
(31.07.90) 


Further documents are listed in the continuation of Box C. 


See patent family annex. 


* Special categories of dted documentr 

'A' document defmiog the general state of the art which is not considered 

to be of particular relevance 
E' eriier document but published on or after the interaatioaal filing date 

L' document which may tbrow doubts on priority ctaim(s) or which is 
died to establish the publication date of another dtaiion or other 
spedal reason (as spcdficd) 

O' document referting to an oral dtsdosure, use, ochibitioo or other 
means 

P* document published prior to the imeniational fding date but later than 
the priority date daimed 


later document published after the iutetoadonal filing date or priority 
date and not in conflict with the application bui dted to uodoitand 
the prindple or theory undertying the invenbon 

'X' donimnt of particular rdevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an mventxvc 
step when the document is taken alone 

*Y' documsit of particular relevance: the claimed invention cannot be 
considoed to involve an inventive step when the document is 
combined with one or more otfas such documents, such combination 
being obvious to a penon skilled in the art 

*&.' document member of the same patent family 


Date of the actual completion of the tntemalional search 


18 February 1994 


Date of mailing of the intemauonal search report 

2 3 -02- 1994 


Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 


Authorized officer 

Bjorn Sal en 

Telephone No. +46 8 782 2S 00 


Form PCT/ISA/210 (second fheet) (July 1992) 


INTERNATIONAL SEARCH REPORT 
Information on patent family members 

28/01/94 

International application No. 
PCT/SE 93/00920 

Patent document 
cited in search report 

Publication 
date 

Patent family 
member(s) 

Publication 
date 


GB-A- 


2193890 


24/02/88 


NONE 


US-A- 

4068568 

17/01/78 

DE-A- 

2613598 

14/10/76 




GB-A- 

1479793 

13/07/77 

US-A- 

4765231 

23/08/88 

NONE 



US-A- 

4944216 

31/07/90 

EP-A- 

0428108 

22/05/91 


Form PCT/ISA/210 (patent family annex) (July 1992) 


